Introducti on
While the measurement of radiation exposure to personnel working in nuclear facilities is application, and TLD-200 (CaF2:Dy), a more sensitive phosphor, was selected. This, in turn, strongly influenced the design of the dosimeter card holder because an energy compensation shield was required to minimize the overresponse of the TL material to photons in the 100-to 150-keV energy range. Sheets of 1.2-mm thick cadmium metal (99.99% pure) were chosen for this shield for both their physical characteristics and economy. Cadmium was considered a reasonable compromise since the dosimeters were not intended for use in any area with a significant neutron flux. A sheet of 0.1-mm polyethylene was placed between the dosimeter card and the metal shield to protect the card from abrasion. The result was an energy response which is uniform within ±25% from 80 to 1000 keV, but which drops rapidly below that range. This was considered acceptable as the data were intended to assess the whole body dose to the population, and low energy photons in typical background spectra contribute a negligible amount to the whole body dose.3 The energy response of the dosimeter is shown in Figure 3 . To provide a weatherproof, light-tight, and protective covering, a two-piece high impact polystyrene plastic holder was also designed. The holder is relatively tamperproof, but easy to assemble and disassemble. For identification, the dosimeter card number is written on a colored adhesive label and applied to the outside of the holder at the time of assembly.
All operations on the dosimeter cards, i.e., dedosing before use, post-irradiation annealling, and readout, must be done by the reader in some modification of the readout sequence. Oven annealling of the cards is not recommended. Therefore, when it was 714 With the addition of a duplicate maximum temperature control and some switching logic to allow the "read" and "reread" functions to be accomplished at different maximum temperatures, the post-irradiation anneal and the readout now happen in a single processing of the card through the reader. A schematic diagram of the modification is shown in Figure 5 .
Because the dual temperature modification complicated the readout sequence, separate data files were established on the disk to record the "read" function (post-irradiation anneal) and the "reread" function (the actual readout). While the former is not routinely used in further analysis, we have found "read" function data to be of value for diagnostic purposes when problems develop. At present the data files have a maximum length of 250 TLD card readings, but the length is somewhat arbitrary. The readout normally continues until all the cards in the tray have been read, at which time the data files are closed. If at any time during the readout a fault should develop, program TLDR will interpret the fault logic of the 2271 to determine the failure mode while simultaneously closing the data files to protect the data already written. Manual intervention is usually required to correct the fault, and the program then allows the data file to be reopened and the readout sequence to continue. 
Data Manipulation
There are three general types of files used by the microcomputer for data storage and report generation.
As previously outlined, a file is created to store the data from the dosimeter readouts and is formatted specifically to accept the output from the 2271 system. A second type of fi l e i s used to store the sensitivity correction factors for each serially numbered TLD card in the inventory. Before it is used for field measurements, each dosimeter is given several controlled exposures from which a sensitivity correction factor is calculated for each chip. This process is repeated periodically over the life of the card. The use of correction factors tends to minimize the variance of the corrected readouts and is essential for exposure calculations of background levels. The third type of file was developed to store the location, date and time information from the field cycle. These elements are necessary for the calculation of the average exposure rate. Field data cards provide such information as the monitoring location, TLD identification numbers, issue and collect dates, and any other pertinent observations, and are completed by the individuals who issue and collect the TLD's. A custom-designed key-to-disk program uses the video terminal and a prompting scheme to simplify the field data entry.
When a group of dosimeters is prepared for issue, a sample is set aside in a low background area in the laboratory for calibration. Midway through the field cycle, half of the sample is exposed to a known amount of radiation. The calibration dosimeters are read with the dosimeters returned from the field. Once the TLD data and the field data have been stored on the disk file, the operator should make several checks to see if the system is performing properly. The PM tube background and reference light readings indicate the stability and sensitivity of the reader. Readings of the calibration dosimeters provide a factor relating the amount of light output from the TLD to its radiation exposure.
A program called CALFAC calculates the mean and standard deviation for both the PM tube background and the reference light readings. The program also computes the radiation calibration factor from the intentionally exposed dosimeters and the controls. This factor should be fairly constant with time if the other readout parameters are stabl e, and thus serves as a check on the entire system. CALFAC produces a simple report containing all this information used by the health physicist to assess the system's performance.
Each time a group of dosimeters is sent to the field, certain ones are designated transit controls. Figure 6 . In addition, a speci al ly formatted output file called TEMP2 is produced and is transmitted to a Control Data Corporation CDC-6400 computer for the compilation of a final report. The TEMP2 fi l e can be sent vi a a 1200-baud telephone data link using a specially de- signed communications program from the microcomputer.
Once this data file is in residence on the CDC-6400 system, it can be merged with other similar files and used to produce the final periodic report. Usually 7 to 10 such files must be merged in this fashion to produce a typical quarterly report.
The historical data files for the offsite dosimetry network are stored on the CDC-6400 and are used in the production of the final periodic report. This is necessary because the environmental radiation background at a given location cannot be determined from a single measurement4,5. The background must be determined independently of the present measurement in order to find out if an exposure above background has occurred.
There are several schemes6 that can be used to calculate the background, including the assumption of invariance with location, the assumption of invariance with time at a given location, or a predictive model based on past performance and current conditions. While the third is by far the most accurate, it is also the most costly and complex. Such a model has been used on data from this network7, but at present the assumption of invariance with time at a given location is employed. This allows the determination of net exposures above background in the range from 0.6 to 8 mR at the 95% confidence level for a typical quarterly measurement cycle. A FORTRAN program has been written to produce the final quarterly report for the network and to update the historical data files automatically. Other programs are also available to compile and list selected data from the historical files for additional analysis when required.
mance as uniformity, reproducibility, photon energy dependence, and sensitivity to environmental insults. 
Uniformity
Response of TLDs within a batch shall not differ from 24% each other by more than 30% at an exposure of 20 mR for quarterly monitoring.
Reproducibility
Responses for a single badge given repeated exposures 8% and readouts shall not differ by more than 10% for an exposure of 20 mR.
Length of Field
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